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HOACHUTEJBHASA 3AIINCKA

[Iporpamma Mo XMMHM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHus pa3zpaboTaHa Ha
ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit
denepanun», TpeOOBaAaHWN K pe3yibTaTaM OCBOCHHS (eaepanbHOil 00pa30oBaTEIHLHOM
mporpamMmel  cpenHero  obmiero  obpazoBanus (POII COOQO), mnpencraBIeHHBIX B
®denepanbHOM rocyaapcTBEHHOM obOpazoBaTenbHoM ctanaapre COO, ¢ yuérom Konuenimmn
npernojaBanus y4eOHOro mnpenMera «XUMHS» B 00pa30BaTENIbHBIX  OpraHU3aIUsaX
Poccuiickoii ®enepanvy, peanu3yIOIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TOJIOkKeHUH «CTpaTterun pa3BuTusi Bocnutanus B Poccuiickoit @enepanuu Ha
nepuon 10 2025 rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MNpOrpaMMbl MO XUMHH, K OINPEIACICHHUIO OOIIeH
cTpaTeruu OOY4YeHMs, BOCIHMTAHUS W Pa3BUTUS OOyYaIOIIMXCS CPEACTBAMH Yy4eOHOro
npeamera «Xumus» st 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTABUIIM KOHIENTYaJbHbIC
nonoxeHuss ®I'OC COO o B3auMOOOYCIOBJICHHOCTH IMI€NieH, COJEpIKaHUs, Pe3yIbTaToOB
oOy4eHus U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o00pa3oBaHHE, IMOJy4aeMO€ BBITYCKHMKaMU 00I1eo0pa3oBaTenbHON
OpraHu3alliM, SBIISICTCS HEOTHEMJIEMOW YacThl0O HUX 00pa3oBaHHOCTH. OHO CIIyXKHUT
3aBEPILIAIOIINM ATANlOM Pea3al[ii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPUCYIIUX IEJOCTHOM CHCTEME XHUMHYECKOTO 00pa3oBaHUsA. IJTH LIEHHOCTH
KacaroTCs MMO3HAHMSI 3aKOHOB MPUPO/IbI, (POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KyJIbTYpHI
YeJIOBEeKa, a TaKKe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY 3/I0POBBIO U
npupofgHoil cpene. Peanmsyercss xumuyeckoe oOpa3oBaHHME OOYYAlOIMXCS Ha YPOBHE
cpeaHero oo01iero oopa3zoBaHus CpPEACTBAMU YUEOHOTO MpeaMeTa « XUMUs», COJICPKAHUE U
MOCTPOEHUE KOTOPOTO OIPEACNICHbI B MpOTrpaMMe MO XUMHUU C YUETOM CHEIU(UKN HAYKH
XUMUH, €€ 3HaUYCHUs B TIO3HAHUU MPUPOJIBI U B MAaTEPHAIBHON JKM3HU OOIIECTBA, a TAK¥KE C
y4€TOM OOLIMX LEeJel U MPUHUUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBbI
cpeaHero oomiero oopasoanus B Poccuiickoit @eaepariuu.

XuMHsI Kak DdJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WUIpaeT oco0yi poib B
COBPEMEHHOM LMBWIM3ALMKA, B CO3JaHUM HOBOW 0a3bl MaTepuaibHON KyJbTypbl. OHa
BHOCUT CBOM BKJIaJ B (POPMHUPOBAHWE PAIIMOHAILHOTO HAYYHOTO MBIIUICHHS, B CO3JaHUE
L[EJIOCTHOTO MPEACTABJICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €IUHCTBE MPUPOJbLI U YEIOBEKA,
KoTopoe (opMHUpyeTCss B XUMHUM Ha OCHOBE T[OHHMMAHHSI BEIIECTBEHHOTO COCTaBa
OKpY>Karolllero MUpPa, OCO3HAHUS B3aUMOCBSI3M MEXAY CTPOCHUEM BEILIECTB, UX CBONCTBAMU
¥ BO3MOXXHBIMH 00J1aCTSIMU IPUMECHECHHUS.

TecHo B3auMOJEHCTBYSI C JPyTMMH €CTECTBEHHBIMH HayKamMH, XHUMHS cCTaja
HEOTHEMJIEMON YaCThI0 MHUPOBOU KYJIBTYpPbl, HEOOXOIMMBIM YCIOBHEM YCIICIIHOTO TpyAa U
AKU3HU KaxJoro wieHa oOmectBa. CoBpeMeHHas XMMHUs KaKk HayKa CO3WJaTelibHas, Kak
HayKa BBICOKMX TEXHOJIOTHI HalpaBJIeHa Ha PEIICHHE TI00adbHBIX MPOOJIEM YCTONYHBOTO
pa3BUTUSL 4YEJIOBEUECTBA — CBHIPHEBOM, JSHEPreTUYECKOW, MHUIIEBOW, 3SKOJIOTMYECKOU
0€30MacHOCTH U OXPaHbI 370POBBSI.



B cootBercTBUM C OOIIMMU IENIIMA U MPUHIUIAMHU CPEAHET0 00IIero oOpa3oBaHMs
cogepxkanne mnpeamera «Xumus» (10-11 xmaccel, 0a30BbI  ypOBEHb HU3YUYEHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TOJTOTOBKY OOydYaroumxcs,
HEOOXOIUMYIO UM I BbIpaOOTKA MHUPOBO33PEHUYECKUX OPHUEHTUPOB, YCIIEUIHOTO
BKJIIOUEHHUSI B KH3Hb COLIMyMa, MPOJOJDKEHHsI 0Opa3oBaHUs B PA3IMYHBIX OO0NACTAX, HE
CBSI3aHHBIX HEITOCPEACTBEHHO C XUMHUEH.

CocTapisomuMHi TIpeaMeTa «XUMHUsS» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» U «OO0m@ass U HeopraHW4eckas XHUMHs», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHMs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMA 3HAHUI MO0 HEOPTraHUYECKON XUMUH (C
BKJIIOUEHUEM 3HAaHWM M3 OO0IIel XMMHUHU) U OpraHuueckod xumuu. GopMupoBaHUE TaHHOU
CHUCTEMbl 3HAaHHM MpPH H3YYCHHH NpeaMeTa 00eCleyrMBaeT BO3MOXHOCTH PAaCCMOTPEHUS
BCEr0 MHOT0OOpa3us BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUMU.

Ctpyktypa conaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHn4ecKas XuMus» COpMHUpPOBAHA B MPOrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO
MOAX0/a K M3YYECHHIO Y4eOHOro marepuaia U 00yCIIOBJIE€HA MCTOPUYECKA OOOCHOBAHHBIM
Pa3BUTHEM 3HAHUM HA ONPEIEIEHHBIX TEOPETUUECKUX YPOBHAX. TaK, B Kypce OpraHH4eCKON
XUMHH BELIECTBA pPACCMATpUBAIOTCI HA YPOBHE KIACCUYECKOW TEOPUU CTPOECHUS
OPraHUYECKUX COCIMHEHUM, a TAaK)KE€ Ha YPOBHE CTEPCOXMMHUYECKMX U JIIEKTPOHHBIX
MIPEACTABICHUI O CTpOeHUU BellecTB. CBeneHnst 00 U3ydyaeMbIX B Kypce BEIIECTBaX Jar0TCs
B Pa3BUTUU — OT YIJIEBOJOPOJOB JO CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COEIMHEHHH. B
Kypce OpraHM4ecKod XMMHHU IMOJIy4aloT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmiero  o0Opa3oBaHMs  IE€pPBOHAYAIbHBIE TMPEJACTABICHHUS O XMMHUYECKOH  CBS3H,
KJIaCCU(UKALMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS,
0 XUMHUYECKON PEAKIINH.

[Tox HOBBIM YIJIOM 3p€HHUS B IpeaMeTe «XHUMHUsD 0a30BOrO YPOBHS pacCMaTpUBAETCS
M3YYCHHBIII Ha YpOBHE OCHOBHOI'O OOIIEro oO0pa30BaHHS TEOPETUYECKUH MaTepuan Hu
(bakToNIOrHYecKue CBEJEHUS O BEIIECTBAX W XMMHUYECKOM peakuuu. Tak, B 4YaCTHOCTH, B
Kypce «OO01as 1 HeopraHM4ecKass XuMus» 00y4arolUMCs MPEJOCTABISIETCS BOBMOXHOCTb
OCO3HaTh 3HAYEHHE MEPUOJMYECKOr0 3aKOHA C OOIIETEOPETHUYECKHX U METOJ0JIOIMYECKUX
MO3ULIUNA, TIIyO)KE€ TMOHATh HCTOPUYECKOE HU3MEHEHHE (QPYHKIUMH 3TOro 3akoHa — OT
00001I1aroIeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Enunnas cucreMa 3HaHU O BaXKHEMIIMX BEMIECTBAX, UX COCTaBE, CTPOECHHUH, CBOMCTBAX
U TNPUMEHEHHH, a TAKXKE O XMMHUYECKHX PEaKLUMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX
MpOTEeKaHus JonoiaHAeTcs B Kypcax 10 u 11 kimaccoB aneMeHTaMu COEPKAHUS, UMEIOIITUMHU
KyJbTYPOJOTHUYECKHM U TPUKIAJAHON XapakTep. DTH 3HAHUS CHOCOOCTBYIOT MOHUMAaHHUIO
B3aMMOCBSI3M XMMHHM C APYTMMH HayKamMH, pPacKpbIBAlOT €€ POJib B IMO3HABATEILHOW M
MPAKTUUECKON JIEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUSI K TPOIECCY
TBOpYECTBA B OOJACTH TEOPUM U TMPAKTUYECKUX MPWIOKEHUNH XUMHUH, MOMOTaroT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax,
CBSI3aHHBIX C XHMHEW, KPUTHUYECKH OCMBICIMBATh HHPOPMAIMI0O U NPUMEHATH €€ A
MOMOJHEHUs  3HAaHWM,  pPEIIeHUSI  MHTEJUIEKTYyalbHBIX M DKCHEPUMEHTAJIbHbBIX
UCCIIeIOBATENbCKUX 3a/ady. B 1enom copepkanve yueOHOro npeamera « XUMHs JaHHOTO



YPOBHSI M3YUYEHUSI OPUEHTUPOBAHO HA (DOPMHUPOBAHKE y OOYUAOITNXCSI MUPOBO33PEHUYECKOM
OCHOBBI I TOHUMaHUS (PUWIOCOPCKUX UACH, TaKMX KaK: MaTepUaIbHOE EIUHCTBO
HEOPraHUYECKOTO U OPraHUYEeCKOTO MUPa, 00YCIOBIECHHOCTh CBOMCTB BEILIECTB UX COCTABOM
U CTPOCHHEM, I03HABAEMOCTh MPUPOAHBIX SBICHUN MyTEM DKCIEPUMEHTA U PEIICHHUS
MIPOTUBOPEUYHNI MEXIy HOBBIMH (haKTaMH U TEOPETUYCCKUMU TPEINOCHUTKAMH, OCO3HAHUE
PO XMMHHM B PEIICHUU OHKOJOTMYECKUX TpodsieM, a Takke MpodieM cOepekeHus
HSHEPreTUYECKUX PECYPCOB, CHIPHS, CO3AAHMS HOBBIX TEXHOJIOTHI U MaTepUaloB.

B mnnane peimieHus 3ajad BOCHUTAHUS, PA3BUTUS U COIMAIM3ALMU OOYYArOIIUXCS
NPUHATHIE MPOTPAMMOM MO XMMHUHU MOAXOABI K OIMPEACIICHUIO COJACPKAHUS U MOCTPOCHHUS
mpeaMeTa MpeaycMaTpuBaroT (OPMHUPOBAHWE YHUBEPCANBHBIX YUCOHBIX JCHCTBUH,
UMeIoIMX 0a30BO€ 3HAUECHUE IS PA3JIMYHBIX BUJOB ACSTEILHOCTU: PEUICHUS MPOOJieM,
MOMCKa, aHalm3a U 00paboTKu HH(OpPMAIMU, HEOOXOIUMBIX HJisi MPUOOPETEHHUS OIbITa
MPAKTUYECKOM W HCCIIEIOBATEIIbCKOM JEATENbHOCTH, 3aHUMAIONIEH Ba)XXKHOE MECTO B
MMO3HAHUU XUMUHU.

B mpaktuke npenogaBaHusi XUMHHM KaK Ha YpPOBHE OCHOBHOTO 0OILEro oOpa3oBaHMS,
TaKk M Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MPU OMPEACIICHUH COJIepKaTEeIbHON
XapaKTepUCTHKU LENEeH U3YUYEHHs MpeIMeTa HAlpaBJICHUEM MNEPBOCTENEHHOW 3HAYMMOCTH
TPAJAUIIMOHHO TpU3HAETCS (OPMHUPOBAHME OCHOB XHUMHYECKOM HaykKu Kak oOJacTu
COBPEMEHHOT'0 €CTECTBO3HAHMUSI, MPAKTUYECKON JEATEILHOCTH YEJIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOIMYECKOM TOYKHM 3pEHHMS TaKOM MOAXOA K
ONpEICIICHUIO LIeJIeH U3YUEHHUS IPEIMETA SIBJIIETCS BIIOJHE ONPABIAHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUS TJIABHBIMU LIEJISIMUA U3YUYEHHS MpeaMeTa « XUMUs» Ha
6a3oBom ypoBHe (10 —11 ki1.) sBISIOTCS:

e (¢opMuUpOBaHHWE CHCTEMbl XHMHYECKUX 3HAHUW KaK Ba)KHEHINEH COCTaBIISIONICH
€CTECTBEHHO-HAYyYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOU JIEKAT KIIOUEBBIE TTOHATHUA,
byHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XMUMHUHU, OCBOEHHUE SI3bIKa HAYKH, YCBOCHUE U
MMOHMMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUM MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHUS U CTAHOBIICHHUS;

e (opMupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB
M XAMHYECKHX  pEaKIui, HEOOXOAUMBIX  JJisi  TOPUOOPETCHUS  yMEHUM
OPUEHTUPOBATHCSA B MHPE BEIIECTB M XUMHUYECKUX SBJICHUH, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHOU KU3HU;

e pa3BUTHE YMEHUHW M CHOCOOOB JEATETHLHOCTH, CBS3aHHBIX C HAOJIIOJCHHEM U
OOBSCHEHHEM XUMHUYECKOTO JKCIIEPUMEHTA, COOIIOACHUEM TMPaBWI OE30MacHOTO
oOpallleHUsI C BEIIECTBAMM.

Hapsny ¢ atum, copepskaresibHasi XapakTepUCTHKa 1IeJIeH 1 3a/1au U3ydeHus mpeameTa
B MporpaMMe IO XUMHUU YTOYHEHA W CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETAMHU B CUCTEME CpeaHero obiero oopasoanusi. CeroiHs B MpenogaBaHuN XUMUHU
B Oouibliell CTENMEHW OTHAETCA MPEANOYTEHHUE MPAKTUYECKON KOMIIOHEHTE COJEpKaHUS
oOy4eHHsl, OpPUEHTUPOBAHHOW HA TMOATOTOBKY BBIIYCKHHMKAa 00II€00pa3oBaTeIbHOM
OpraHu3alliy, BJIAJICIONIET0 HEe HAOOPOM 3HAHUN, a (YHKUHMOHAIBHOM TI'PaMOTHOCTHIO, TO



€CTh CIOCOOaMH ¥ YMEHHUSIMU aKTUBHOTO TMOJIyY€HHUs 3HAHUHM U IPUMEHEHHS UX B pEaIbHOMN
KU3HU JJIS1 PeLICHUS MPAKTUYECKUX 3a/1a4.

B cBs3u ¢ »TUM mNpH H3y4YeHHH MpenMeTa «XUMHUS» TOMUHHUpYIOIIEe 3HAYCHHE
npruoOpPETaIOT TaKKe NN U 3a/1a4H, KakK:

amanrtanus OOydyarolmuxcs K YCIOBUSM JAMHAMUYHO Pa3BUBAIOIIETOCS MUDA,
dbopMUpOBaHHE WHTEIUIEKTYaJbHO pPa3BUTOM JMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY HPUHSATHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX
’KMU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEUIECTBAMU M UX IMPUMEHEHHEM;

¢opmupoBaHre y 0OydYalOUIMXCS KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIH),
UMEIOINX YHHMBEPCATbHOE 3HAYCHHME I PAa3IMYHBIX BHUIOB JESATEIBHOCTH: PEIICHUs
npo0iieM, MOUCKa, aHajau3a U 00paboTku MH(pOpPMaLKU, HEOOXOIUMBIX ISl TPHOOPETEHUS
OTbITa JAEATEIbHOCTH, KOTOpasl 3aHMMAeT Ba)XKHOE MECTO B MO3HAHUU XMMHH, & TAKXKE JJIS
OLIEHKM C TIO3UIMH 3KOJOrM4yeckod O€30MacHOCTH XapaKTepa BIUSHUS BEIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEIY;

pa3BUTHE TMO3HABATEIBHBIX  HMHTEPECOB, HWHTEIJICKTyaJlbHBIX W TBOPYECKHUX
CIIOCOOHOCTEN 00yYaromuMXxcs: CIIOCOOHOCTH CaMOCTOATENIBLHO MPUOOpPETaTh HOBBIE 3HAHUSA
[0 XMMHUHU B COOTBETCTBUM C XU3HEHHBIMU MOTPEOHOCTAMHU, UCIOJIH30BAaTh COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJIOTUU JJI NMOMCKAa M aHaiu3a y4yeOHON M Hay4HO-TOIYJISIPHOU
uH(POPMAIIU XUMAYECKOTO COACPKAHMS,

dopMupoBaHne © pa3BUTHE y OOYYAIONMIUXCS AacCCOIUATHBHOTO M JIOTUYECKOTO
MBIIUICHUS, HAOMIOJATENbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJUMBI, B YAaCTHOCTH, MpH IUJIAHUPOBAHUU M MPOBEACHUU XHUMHUYECKOIO
HKCIIEPUMEHTA;

BOCTIHTaHHUE y OOydYarommxcsi yOeKIEHHOCTH B TYMaHHUCTHYECKOW HAIMpPaBICHHOCTH
XUMHHA, €€ BaXXHOM POJIM B PEHICHUH TIOOATbHBIX MpPOOJEeM  palMOHAIBHOTO
IIPUPOIONIOIB30BaHUS, TIOTIOJHEHUS SHEPTETUYECKUX PECYPCOB M COXPAHEHUS NMPUPOIAHOTO
paBHOBECHSI, OCO3HAHUSI HEOOXOJMMOCTH OEpEeKHOr0 OTHOILIEHUS K MPHUPOJE U CBOEMY
3IOpPOBBIO, @ TaK)Ke MPHOOPETEHHUsI OMbITAa HCIOJB30BAHUS TOJYYCHHBIX 3HAHUW MJIs
NPUHSTHS TPAMOTHBIX PEIICHUN B CUTYAIIUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B ydebHOM maHe cpenHero oOmiero oOpa3oBaHus TpeAMET «XHUMUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MpeaMETHON 001acTu «EcTecTBEeHHO-HAay4HbIE PEAMETHDY.

OO111ee ynco 4acoB, OTBEAEHHBIX [T U3yUEHHUSI XUMHH, Ha 0a30BOM YPOBHE CPEIHEro
oO1iero odpa3zoBanus, cocrasiser 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepento), B 11
Kiacce — 34 gaca (1 gac B Hezeto).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3Yy4YEHHUsS BEIIECTB M HUX IPEBPAILLCHHIA:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO OPraHUYECKHUX BEIIECCTB
IpY HarpeBaHuu (TUTaBJICHUE, O0YTIIMBAHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATALMU, OKHUCIECHUS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakKHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QuU3NYECKHEe U XMMHUYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUYEHUE U MPUMEHEHHE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOAOPOJAAMH, MNPUHAATICKAIUMA K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUM, KaTalIUTUYECKuil), mnuposn3. I[IpoaykTsi
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIMPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue U XUMHYECKHE CBOWCTBA (peakllMd C AaKTUBHBIMU METaJlJIaMH,
raJIoreHOBOJOPOJAaMH, TOpPEHHUE), NpHUMEHEeHHEe. BoJopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHI, ALETAIBACTHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpOeHHEe, (PU3HUecKre U XMMHUYECKHE CBOICTBa (CBOICTBa,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(pUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yraeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. Potocunres3. pyKTo3a Kak U30MEP IITIOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
poBeJcHNE, HAONMIOJCHNE W OMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM MPOJAYKTa PEAKIUH IO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKIIIH).

A3oTcoepKale OpraHu4eckKiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opraHuyeckue coeauHenus. dusnueckue
U XMMHYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buomormueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IpEeBpallleHUi:
HaOII0/ICHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIUs OCIKOB MPH
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3aLUHU, CPEIHSIS MOJICKYJIsIpHAs
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJICKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusannst MEeXIpEeIMETHBIX CBA3EH MPHU U3YUYECHUU OPTaHMYECKON XMMHH B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAyUHbIE IOHATHSA: SIBJICHUE, HAYYHBIA ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSIHHE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPO/BI, TOJE3HbIE UCKONIAEMbIE, TOILIUBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DNEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. Y. MenaeneeBa. CBsi3b MepUOIUYECKOTO 3aKOoHA U [lepuoamdeckoil cucTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KOBaJIeHTHasi HEMOJsipHas W TMOJSpHAs, UOHHAsA, MeTajuinueckas). MexaHUu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
aKuenTopHslii). BomopogHas cBsA3b. BaneHTHOCTb. DJEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. OHbI: KATHOHBI 1 AaHUOHBI.



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEMHEHHUM. Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHECHUS W MIPEBPALLICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3auvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «llepuonnueckas cucremMa Xxumuueckux sneMeHtoB [, U.
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHUBEPCAIBHOTO HWHIWKATOpA, pPEaKIHH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

Pacuérnbie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HCIOJIb30BAHUEM IOHATHUS «MaccoBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAUIOB (TaJOr€HOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHEVIIMX HEMETAIIOB U KX COECUHEHHM.



Merannel. [lonoxenne meramnoB B [lepronnueckon cucreMe XMMHUYECKUX
anemenToB [. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JCKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOmue Qusnueckue cBoiicTBa MeTamuioB. CIuiaBbl METAJLIOB.
DNEKTPOXUMHUUYECKUN PsAJl HAIPSHKEHUM METAIIIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUIL:
U3y4YeHHE KoJleKuuu «MeTamisl U CIUIaBb», OOpa3lOB HEMETAJUIOB, PEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a/Ja4, HAOJIOJEHUE W OIMCAaHUE JIEMOHCTPAIlMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaAMU
KHCJIOT U I1IEJI0Y€eH, KaueCTBEHHBIE PEaKIIUN Ha KATUOHBI METAIJIOB).

PacuérHrie 3anaun.

Pacuétel macchl BemiecTBa WM 00ObEMA ra3oB IO U3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BELIECTB UMEET IIPUMECH.

XuMHSA U KM3Hb

Ponb xumun B 00€CTI€UEHUH SKOJOTMYECKOH, YHEPreTUYECKOM M MUILEBON
0e30MacHOCTH, Pa3BUTHM MeAMLMHBL. [IoHSTHE O HAyYHBIX METOAAX IO3HAHMS
BEILECTB U XUMUYECKUX PEAKLIHI.

[TpencraBiaenuss 00 OOMMX HAay4yHbIX MPUHLUIAX [POMBIIIJIEHHOTO
NOJIyYEHUS] BaXKHEHIINX BEILECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPUATIOB: BAXKHEWUIIHNE CTPOUTEIBHBIE
MaTepuaibl, KOHCTPYKIHMOHHBIE MATEpHANIbl, KpAacKH, CTEKJIO, KEpaMHKa,
MaTepuaybl U1 3JEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MUHEPAIbHBIE
ynoOpeHus.

XumMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 0E30MaCHOTO KCIONb30BAHUA MpenapaToB ObITOBOW XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmEeH w
HEOPraHUYECKOM XMMHH B 11 Kilacce OCyIIECTBISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOLIMX EeCTECTBEHHO-HAYUYHBIX TMOHSTHH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMH JIJIS1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE MOHATHUS: HAY4HbIN (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalusi, MepUOAUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPECHUE, SBJIICHHUE.



®du3uka: MaTepus, SHEPIus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMMHUHA
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHMsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUUCKOW TpaXAaHCKOW HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOTO TPaKJAHCKOro O0OIlecTBa, MPUHATBIMH B OOILECTBE
HOPMAMM Y TPaBWIAMH  TOBEIAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIEcCcaM
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOM M MPAKTUUYECKON AesATEeIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS. O COLHUAIBHBIX HOPMax M NPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHSs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXXEHUSI K TMPOILECCY TBOpPYECTBA B 00OJACTH TEOPUU U MPAKTUUECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIETYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 3J0poBOTO M Oe3omacHoro obpasza IKU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
IIOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUS [EHHOCTH TIPaBUJl HHJIUBUAYAIBHOTO U  KOJIJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUNA W HEMPHUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTU€ B PEUICHUM MPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIb);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U PE3yJbTaTaM TPYJIOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITh HJEOJIOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PANMOHATIHLHOTO HAYYHOTO MBIINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00E€CTICUCHUU YCIOBUMI
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



NoJTlydyaeMble 3HAHUA Ui aHaIu3a U OOBSCHEHUS SIBJICHUN OKpPY)KAIOIIEro MUpa U
MPOUCXOSIINUX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTYYCHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XWMHUYECKHUE 3HAHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIIUAX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTMY U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccHoHaIbHOM

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHBIC MOHATHUS, OTPaXKAIOIINe
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PHUKY METOJ0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBJICHUE,
poIiecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0OBaHNe, HAOTI0IEeHNE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHU, KOMMYHUKATUBHBIMA U  PETryJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENH JeSITEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JUIsl OOBSICHEHUSI OTACIBHBIX (PAaKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CJIECJICTBEHHBIC CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTAa, XUMHUYecKas (opMyna, ypaBHEHHE XHUMHUYECKOU
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITEbHO C(OPMYJIMPOBAaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyJIHMpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHETa), aHaMM3UPOBATh MHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



GbopMyTHUPOBATH 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIM SA3BIK B KayeCTBE CpeACTBa MpU pabdoTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIllMell Pe3ylIbTaTOB MO3HABATEIBHON IEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEIOBAHMIA MyTEM COTJIACOBAHMS TO3HIMNA B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuueckass XUMHUsI»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TO3HAHHUM SIBIICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KYyJbTYyphl JIMYHOCTH, €€
(bYHKIIMOHATFHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs1 pelIeHUs MPAKTUYECKUX 3a7a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATUA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (opmyiia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTJIEBOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJAEpX AIIUEe COEAUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYypHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMysl OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKUui,
U3rOTaBIMBATh MOJEIHW MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUM YCTaHABIMBATh MPHUHAJJIEKHOCTh H3yUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBYy M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne COoeqUuHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPKAIIUe
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblaerus, aueTanabIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh yMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTiepoBa it 00bSICHEHHS 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, IPOIWICH, alleTHUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH30J7, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmai, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(OpMHUPOBAHHOCTh YMEHHMM BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TNPUHATHS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITOJHEHHUIO J1a00PaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BCIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHWU, I[BETHHIC pPEaKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABIAThH PpPE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uHPOpMAIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIIOMATh  TpaBWja  DKOJOTUUYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXpaHEHHUsSI CBOETO 3JI0POBBSl M OKPY’KAIOMICH MPUPOTHON CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CJENbIX W CHA0OBUASAIIMX OOYYarOIIMXCS: YMEHHE UCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBJICHUMN
npuposbl, B  (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIISHUs] IPAKTHUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAsS, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUM SI3bIK XMMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUN U O€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YEIIOBEKa,



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M YpPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsI) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOIO BEIIeCTBA (aTOMHAas, MOJIEKYJISpHasd,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHUU (TPOCThIE BEIIECTBA — METAUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh DSJEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonoB Ilepnoanyeckoil cHUCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS] CBOMCTB XMMHMUYECKUX JIEMEHTOB U MX COECIUHEHUU
10 nepuoaaM u rpymnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPTaHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPU3HAKaM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEMIOBOMY
addexTy peakunu, U3MEHEHHUIO CTENEeHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEaKlNH, YYACTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YUYUThIBas
YCJOBUS, IIPU KOTOPBIX 3TU PEAKLIMU UAYT 10 KOHLA;



c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUUYECKUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHMM pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakIMu OT pa3aIuvHbIX (AKTOPOB; XapaKTep CMEIIEHUSI XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOW KHUCIIOThI, aMMHaka, a
TaKkke CPOPMUPOBAHHOCTH NPEJICTABICHUNA 00 OOUIMX HAyYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IPU XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WK 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMHUPOBAHHOCTh YMEHUM COOIIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHH TMJIAHUPOBAaTh M BBIMOIHATH XUMHUYECKUH
HKCIIEPUMEHT (pa3jioKEHUE MEePOKCUAA BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJa4 0
TeMaMm «Metamney U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHNUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pPYIOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupoBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYyHUKaru, HTepHeT 1 ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHH  COONIONATh  TpaBWja  DKOJOTUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens IIJIK, mosicHAT, Ha TpuMepax CHOCOObI YMEHBIICHUS |
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaIONIMXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazneny 3
Pa3znen 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHbie yrieBoaOpOIbl: alKEHbI, 6 1
AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YIJIEBOJIOPOJOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Pa3nea 3. Kuciopoacoaepskamue opranu4eckue coeJUHeHH
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VrneBoasl 3 1




Hroro no pazneny

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie
Ne /i P Konrpoubusie IIpakruyeckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. Ilepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Mertamibl
2.2 Hemerannsl 9 1 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX 9
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Konu4yecrBo yacos
Ne ni/m Tema ypoka B KonTpoJbHbIe IIpakTHyeckue
cero padoThI padoThI
1 [Ipeamer opraun4eckoi XuMuH, € 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHs OpraHM4eCKUX
2 coenunenuiit A. M. bytneposa, eé 1
OCHOBHBIE 10JIOKEHHUS
IIpencraBnenue o kaaccudukanuu
3 opraHuueckux semects. Homenkiatypa 1
(cucTemaruyeckasl) U TPUBHUAJIbHbIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTMUYECKUH PSJL
5 Meran u 3TaH — npocTenire 1
MIPEICTaBUTENH aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NPONUIEeH — IpocTeiine 1
IIPEICTaBUTENN aJIKEHOB
8 [IpakTuueckas padora Ne 1. «Ilomyuenue 1 1
ATHJIEHA U U3yUEHUE er0 CBONCTBY
Ankanuensl. byraguen-1,3 u
9 MeTunoyTanuen-1,3. [Tonyuenue 1
CUHTETHUYECKOTO KayuyKa U PE3UHbI
10 AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS, 1




TOMOJIOTUYECKHUM psAll. AUETUIIEH —
MPOCTEUILINN MPEICTABUTEIb AIKHHOB

Brluncrienus 1o ypaBHEHHUIO XUMHYECKOU

11
peakuuu

12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

13 I'enernyeckas CBSA3b yIIIEBOJIOPOOB,
MPUHAJICKANTNX K Pa3IMYHbIM KJ1accaM
[TpupogHBIE HICTOYHUKH YTIIEBOJOPOIOB:

14 MPUPOIHBIN ra3 U MOy THHIE He(TIHBIC
rasbl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHbIE HEPTSIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu

16 KonTponbHas pabota no pazueny
«YTIeBOIOPOIBI»

17 [IpenensHbBIe OJTHOATOMHBIC CITUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHOroaTOMHbIE CIIUPTHI: TUIECHTITUKOIb U
TIUIEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3UYECKHE U
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE

20 Anpneruapl: GopMambaeTHI U
areTanbaerug. AeToH

91 OHOOCHOBHBIE IIpe/IeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHasl M YKCYCHast

99 [TpakTruyeckas padora Ne 2. «CBolicTBa

pacTBOpa YKCYCHOM KUCIOTBD»




CTeapI/IHOBaﬂ M OJICMHOBAs KHMCJIOTHBI, KaK

23 MPEACTABUTEH BBICIIUX KapOOHOBBIX
KHUCIIOT

24 Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE
CroxHble 3(UPHI KaK IPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
3¢upoB

26 Xupsr: rugponus, npuMeHeHue,
OMOJIOTHYECKast POJIb KHUPOB
VYTHeBobl: COCTaB, KiIaccuuKanus.

27 Baxwueiime npeactaBuTeNnu: ritoK03a,
bpykTo3a, caxapo3a

08 Kpaxman u memirono3a Kak mpupoIHbIe
MTOJIMMEPBI
KonTponbHas pabota no pazaeny

29 «Kucnopoacoaepxaiire opraHuuecKkme
COCTUHEHUS

30 AMMHBI: METHJIAMHUH W aHWJIUH
AMUHOKHUCIIOTHI KaK aM(OTepHBIE

31 OpPraHUYECKUE COCTUHEHUS, HX
ouosornyeckoe 3HaueHue. Ilentuan

39 benku kak mpupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COSAMHEHUS

33 OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN

34 OcCHOBHBIE METOIBI CHHTE3a

BBICOKOMOJICKYJISAPHBIX CO@)II/IHGHI/I?I.




[Inactmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Ne

o/ Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTsbI

XUMUYECKUH IeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIysi aToOMOB

[Tepuoanueckuii 3axon u [lepuoanueckas
cucTeMa XuMuueckux snemeHTos J1. U.
Menzeneesa, UX CBS3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCTMHEHHH 110
rpyIIaM U nepuojaam. 3HaueHue
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMuueckux anemenToB .. Meneneena B
Pa3BUTHUU HAYKHU

CrtpoeHue BeniecTBa. XUMUYECKast CBS3b, €€
4 BU/IbI; MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBsI3U. Bogoponnas cBs3b

BajeHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemectBa
MOJICKYJISIPHOTO W HEMOJICKYJISIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
6 HcTtuHHBIC U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BellleCcTBa B pacTBOpC

7 Kinaccudukamnms 1 HOMeHKIaTypa




HEOPraHWYECKUX coeMHEHUM. [ eHeTnueckas
CBA3b HEOPraHUYECKUX BEUIECTB, PA3ITHMYHbBIX
KJIaCCOB

Knaccugukanus XuMHUeCKUX peakiui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALICHUs SHEPTUU IPU
XMMHMYECKHUX PEAKIHAX

10

11

12

Ckopoctb peakiuu. OOpaTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas padbora Ne 1. « Bnusiaue
pa3Iu4HbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onekrponutnueckas auccounanus. [lonsrue
0 BoJIOpoIHOM mokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPraHUYECKUX BEIIECTB
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
[TonsiTHe 06 AMEKTPOIM3€E PACIIaBOB U
pacTBOPOB COJIEH

13

KontponbHas padota mo pazaeny
«Teopernueckre OCHOBBI XUMHUU»

14

Mertainnsl, ux nonoxkenue B [lepuoanueckoit
CHUCTEME XUMHUYECKHUX 3y1eMeHToB [I. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBA
METAIIJIOB

15

CraBbl METAILIIOB. 3JICKTp0XHMI/IquKHI>'I pAax




HaIIpsHKEHUN METaJUIOB

16

17

XUMUYeCKre CBOMCTBA BaXKHEHIIINX METAJIJIOB
(HaTpuii, KaNuii, KaJIbIUA, MarHUH,
QITIOMUHUIA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COETUHEHUN

19

20

21

22

[IpaxTnueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramas»"

Hewmeraibl, X mojoxxeHue B
[Tepuoanueckoil cUCTEeME XUMHUYECKHUX
anemenToB J[. . MenzeneeBa 1 0COOCHHOCTH
CTPOEHHUS aTOMOB

Du3nYECKUE CBOKMCTBA HEMETAILIIOB.
ANIOTpONUs HEMETaJIOB (Ha IpuMepe
KHCIIopo/a, cephl, hocdopa u yriepoaa)
XHUMHUYECKUE CBOKMCTBA TaJIOT€HOB, CEPhI U UX
COCAMHEHUI

23

24

25

XuMuyeckue cBoKCTBa a3oTa, (hocopa u ux
COECIMHEHU I

XUMHUYECKUE CBOMCTBA yIJIEpOJa, KPEMHUS U
HUX COeOUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COCTMHECHUN

26

O000I1IIeHNE U CUCTEMATHU3AINs 3HAHUH 110
TEMEC «HeMeTaJ’IJ’H:J». BI)I‘-II/ICJ'IeHI/IH 10




YPAaBHEHUSAM XUMUYECKUX PEAKLUUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME 1
"Hemetasst"»

98 KontponbHast pabota o temam «MeTauibl» U 1
«Hemeramnbi»

29 Heoprannueckue 1 opraHn4eckue KucioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuveckue coenuHeHus. [ eneTnaeckas 1
CBSI3b HEOPTaHMUYECKUX U OPTaHMYECKUX
BEIIECTB
Poine xuMum B 0OecrieueHIH SKOJIOTUIECKO,

31 IHEPreTHYECKOH U IMUIIEBOW 0€301IaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus 00 oOIIMX HAYYHBIX

32 MIPUHLIMIIAX TPOMBILIUIEHHOTO MOJIYYEHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAIOB

34 XuMUs ¥ 370pOBbE YEIIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYEHUKA

1) Xwwmus,10 / T'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A.,
AxmmonepHoe obmiectBo «M3marenscTBo «IIpocBemienuey, 2023

2) Xumus, 11 / Tadpuensa O.C., Octpoymos N.I'., Cnankos C.A.,
AxnmonepHoe odmectBo «M3paTensctBo «llpocsemienuey, 2023

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. Tectsl no xumuu 8-11 kmnaccel.-Capatos: JIuueii,2019

2. Xumua.I'MA. lnarnoctrka roroBHOCTH.- CapaToB: JIuueir,2019

3. Xumus. 10 knacc. Tectei- Capatos: JIuueit, 2019

4. Xumus. 11 kimacc. Tectei- Caparos: Jlunen, 2019

5. Xumus. 10 knacc. KoHTposibHBIE U IPOBEpOUYHBIE paboThl K yueoHuky O.C.
INabpuensna- M: Jlpoda, 2019

6. Xumus. 11xnacc. KontponbHbie u mpoBepouHbie padboTsl kK yueoHuky O.C.
["abpuensna- M: JIpoda, 2020

7. Pemenne 3aga4 mo xumun. Xomuenko U.I".- M: PUA»HoBag mxoia», 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HHTEPHET

O0P ucnonp3yroTcs U3 NepedHs, NPeAJIOKEHHbBIX , HA oOcHOoBaHuU "lIpuka3za
MunucrepctBa npoceiienust PO ot 02.08.2022 Ne 653 «O0 yTBepk1eHUN
(deaepabHOTrO NMEpPEeYHst JIEKTPOHHBIX 00Pa30BaATEIbHBIX PECYPCOB,
JOMYUIEHHBIX K UCIIOIb30BAHUIO MPU PEATU3ALUN UMEIOIIUX
rOCyJIapCTBEHHYIO aKKpeauTaIuio oopasoBatenbubix nporpamm HOO, OO0,
COO» (3apeructpuponan 29.08.2022 Ne 69822)"



